Effects of thyroidectomy on the Ah receptor and enzyme inducibility by 2,3,7,8-tetrachlorodibenzo-p-dioxin in the rat liver.
Thyroidectomy of rats confers some protection, by an unknown mechanism, from the weight loss, immunotoxicity, and mortality induced by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). Since at least some of the many effects of TCDD appear to be mediated by the Ah receptor, perhaps the thyroid plays a role in regulation of this receptor, thereby modifying the toxicity of TCDD. We tested this hypothesis by comparing TCDD-binding characteristics of the receptor and hepatic enzyme inducibility by TCDD (a receptor-mediated response) in thyroidectomized (ThX) and euthyroid rats. There were no significant differences in levels of TCDD binding in vitro in hepatic cytosol, in receptor affinity, nor in the molecular size of the TCDD-bound receptor in untreated ThX rats compared to controls fed ad libitum or pair-fed. Total hepatic cytochrome P-450 (P-450) levels and NADPH-menadione oxidoreductase (NMOR) activity were unaffected by thyroid status, whereas 7-ethoxycoumarin O-deethylase (ECOD) activity was approx. 50% lower in ThX animals than in ad libitum or pair-fed controls. At 3 and 10 days after TCDD administration (10 micrograms/kg, i.p.), P-450 concentrations and NMOR and ECOD activities were induced by approximately the same proportions in ThX and pair-fed intact rats; however, the absolute levels of the induced activities were lower in ThX than in pair-fed controls. It was concluded that hypothyroidism does not regulate Ah receptor concentration or function in the liver. Therefore, the modulation of TCDD toxicity by hypothyroidism appears not to involve changes in the hepatic Ah receptor.